Objective: Develop the WVCR-Linked dataset by combining the West Virginia Cancer Registry (WVCR) with Medicare, Medicaid, and other data sources. Determine health care utilization, costs, and overall burden of four major cancers among the elderly in a rural and medically underserved state population, and to compare them with national estimates.
Introduction
In the United States, the elderly carry a disproportionate burden of cancer. According to the data from the Surveillance, Epidemiology, and End Results (SEER) program, during the period 2004-2008 the median age at cancer diagnosis of all sites was 66 years (Howlader et al., 2011) . During the same period, 53.9% of all incident cases of cancer and 69.5% of cancer deaths occurred in patients 65 years of age or older (Howlader et al., 2011) . This pattern is expected to persist as the estimated number of elderly in the U.S. doubles to nearly 70 million by 2030. A significant reduction in cancer incidence and mortality can be achieved if the elderly have access to proven prevention and screening interventions, and if elderly cancer patients receive timely and medically effective therapies. Unfortunately, many rural areas of the U.S. are economically underdeveloped and medically underserved (Behringer, 1994; Newell-Withrow, 1997) , and the elderly in these regions carry a higher burden of cancer compared to their urban counterparts (Monroe, Ricketts, & Savitz, 1992) .
Rural areas in the U.S. are known to report a higher prevalence of cancer and a higher crude all-cause mortality rate (Ricketts, 1999; Miller, Stokes, & Clifford, 1987) . While adjusting the data for age, race, and sex distributions effectively eliminates any rural disadvantage with regard to cancer incidence and mortality (Monroe et al., 1992) , notable exceptions exist among select rural subpopulations. One such area is the Appalachian region, a population representing 8.1% of the total U.S. population (CDC, 2002; ARC, 2011) . Forty-two percent of the Appalachian population live in rural areas, compared to 20% of the national population (ARC, 2011) . The death rate in rural Appalachia for all cancers is higher than all of Appalachia, and it is significantly higher than the national cancer death rate (CDC, 2002) . These observed cancer disparities can be attributed to limited access to quality medical care facilities, less access to or utilization of early cancer detection programs, increased prevalence of behavioral risk factors like tobacco use and sedentary life style, and socioeconomic factors, such as low income and education (CDC, 2009; Casey, Thiede, & Klingner, 2001; Casto et al., 2009; Hall, Uhler, Coughlin, & Miller, 2002; Silverstein, Nietert, Ye, & Lackland, 2002; Wingo et al., 2005; Wright, Champagne, Dever, & Clark, 1985) . In addition to being medically underserved, this rural population also experiences variations in the quality, availability, and accessibility of services when compared to their urban counterparts (Amey, Miller, & Albrecht, 1997) . Population based cancer research aimed at identifying such variation in cancer care and improving cancer outcomes in the rural and medically underserved elderly population is much needed. Unfortunately, such research has been challenging due to limitations in available data sources.
State cancer registries have long served as the sole data source for regional cancer incidence and mortality statistics. While they provide detailed information on cancer diagnosis, tumor stage, and initial treatment, they do not track patients longitudinally. This lack of health service usage information over a patient's lifetime limits the value of cancer registry data for Nadpara, P. A., Madhavan, S. S.
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health service research. A strategy to overcome this limitation is to link cancer registry data with other sources that provide information on health service usage. This strategy was employed in creating the SEER-Medicare linked dataset, the most widely used data source to study cancer disparities among the elderly in the U.S. (Warren, Klabunde, Schrag, Bach, & Riley, 2002) . While SEER data provide detailed clinical information on cancer and initial treatment, the linked Medicare claims data also provide longitudinal information on health services use after diagnosis. In the past 15 years, the SEER-Medicare linked dataset has served as the basis for cancer related health services research, documenting patterns of cancer care and outcomes, and disparities thereof, in subgroups of the elderly population. However, the linked dataset represents only 18 cancer registries from only 15 states, and reflects a population that is more likely to be residing in urban settings (Warren et al., 2002) . The data also lacks Medicaid enrollment and usage information for individuals dually eligible for both Medicare and Medicaid, who are known to embody the characteristics associated with health care disparities. Given these limitations, the SEER-Medicare linked dataset does not fully describe the burden of cancer among the elderly in states that are predominantly rural and medically underserved.
Efforts to study cancer disparities in non-SEER states have been undertaken through the linkage of individual state-level cancer registry data with various administrative datasets:
• Medicare data (Bradley, et al., 2007; Fleming, Rastogi, Dmitrienko, & Johnson, 1999; Koroukian, 2008; Setoguchi et al., 2007) ,
• Medicaid data (Boscoe, Schrag, Chen, Roohan, & Schymura, 2011; Bradley, Gardiner, Given, & Roberts, 2005; Bradley et al., 2007; Chan, Gomez, O'Malley, Perkins, & Clarke, 2006; Chien, Adams, & Yang, 2011; Koroukian 2003; Koroukian 2008; Perkins et al., 2001; Pollitt, Clarke, Shema, & Swetter, 2008; Ramsey et al., 2008; Schrag, Virnig, & Warren, 2009; Snyder & Foley, 2010) ,
• hospital discharge data (VanEenwyk, Campo, & Ossiander, 2002) , and • primary medical record data (Enestvedt et al., 2008) . Selective linkage of state-level cancer registry data with both Medicare and Medicaid data have been accomplished by researchers in North Carolina, New York, and California; however, these linkages were limited by the population under study (Kamal et al., 2012; Camacho et al., 2009; Sanoff et al., 2012) . Linkage of entire state-level cancer registry data with both Medicare and Medicaid data is currently available only in two states: Michigan and Ohio (Bradley et al., 2007; Koroukian, 2008) . Researchers in the State of Georgia are currently in the process of creating a similarly linked dataset of their cancer registry with Medicare and Medicaid research files (Lipscomb & Gillespie, 2011) . The Michigan cancer registry linked dataset was developed to study cancer related disparities, especially by dual Medicare-Medicaid eligibility status (Bradley et al., 2007) . The Ohio cancer registry linked dataset was developed to study geriatric cancer care (Koroukian, 2008) . The linked West Virginia Cancer Registry Medicare-Medicaid (WVCRLinked) dataset, described below in detail, is similar to the Michigan and Ohio linked datasets, Nadpara, P. A., Madhavan, S. S.
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and addresses the need for a data source to carry out cancer related health services research in the rural and medically underserved elderly population.
West Virginia is the only state situated entirely within the Appalachian region and is the third most rural state in the nation. Fifty of the 55 counties in the state are designated as medically underserved areas, and all or part of 40 counties in the state are classified as health professional shortage areas (WVHCA, 2010) . The age-adjusted all site cancer incidence rate among the elderly is higher in the state in comparison to the rest of the country, with incidence rates being particularly high for invasive colorectal and lung cancers (WVDHHR, 2009) . Exhibit 1 compares the age adjusted incidence and mortality rates for the 4 common cancers among those aged 65 years and older in West Virginia and the U.S. As the state is representative of Appalachia and similar to many other rural and medically underserved states, it serves as an excellent laboratory for studying and addressing cancer disparities in a rural and medically underserved elderly population. The purpose of this paper is to describe in detail the data linkage process and the resulting analytic WVCR-Linked dataset, to report linkage results, and to discuss the potential uses and limitations of the WVCR-Linked dataset, for health services and epidemiologic research, in a rural and medically underserved elderly U.S. population. 
Medicare Administrative Dataset
Administered by CMS, Medicare is the federally funded program that provides health insurance for more than 47-million people, including nearly all persons age 65 years and older. In West Virginia, it insures 21% of the total population of which 75.4% are elderly (KSHF, 2010) . Medicare administrative data files pertaining to services provided to all West Virginia Nadpara, P. A., Madhavan, S. S.
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beneficiaries during the years 2002-2007 were purchased from CMS. These files include a Medicare denominator file and separate claims files for inpatient, outpatient, physician and supplier, skilled nursing facility, durable medical equipment, home health agency, and hospice related services provided to beneficiaries enrolled in fee-for-service (FFS) plans. The Medicare denominator file provides information on each beneficiary's age, race, sex, Medicare enrollment history, and their participation in managed care programs. The claims files contain patient demographic data, diagnosis and procedure codes, dates of services, charges, amount paid, provider identification number, and beneficiary county codes. A unique, encrypted, beneficiary identification number (BeneID) can be used to retrieve individual specific enrollment history and claims data across the different files. Claim files were not available for services provided to the approximately 22% of Medicare beneficiaries who were enrolled in managed care plans (KSHF, 2010) .
Medicaid Administrative Dataset
Medicaid is the jointly funded federal-state health insurance program for individuals and families with low-income and resources in the U.S. In West Virginia, the Medicaid program insures approximately 22% of the population of which 10% are elderly, and most of whom are dually enrolled in Medicare and Medicaid (KSHF, 2009 
National Death Index File
Maintained by the National Center for Health Statistics (NCHS), the National Death Index (NDI) is a central computerized index of death record information collected from state vital statistic offices across the U.S. Specifically, it contains date of death and cause of death information as reported on death certificates. An NDI file containing missing vital status information for select individuals who migrated out of state, following an incident diagnosis of cancer in West Virginia, was purchased and used to update the WVCR-Linked dataset.
Nadpara, P. A., Madhavan, S. S. E7
U.S. 2000 Decennial Census File
Census data files from the 2000 decennial census containing census tract level indicators of socioeconomic status, like income and education, were obtained from the U.S. Census Bureau (2000).
Area Resource File
The Area Resource File is a national county-level health resource information dataset purchased from the U.S. Department of Health and Human Services, Health Resources and Services Administration (2011). The dataset contains more than 6,000 variables for each of the nation's counties and includes information on health facilities, health professions, resource scarcity, health status, economic activity, health training programs, and socioeconomic and environmental characteristics (Department of Health and Human Services, 2011).
Record Linkage
The WVCR data file served as the 'case source file' for all data linkages; records from the WVCR data file were linked individually by patient identifiers with records in other data files. All data linkages were performed at the WVCR office in Charleston, West Virginia, and involved the steps as depicted in Exhibit 2. In linking the data files our priority was to ensure that we captured all possible cancer cases that were insured by Medicare and Medicaid. A deterministic record linkage method was chosen instead of the probabilistic record linkage method, as researchers have consistently found matching results to be insensitive to this choice, as long as both are equally well conceived and thorough (Bradley et al., 2007; Gomatam, Carter, Ariet, & Mitchell, 2002) . The use of the probabilistic linkage approach would have resulted in similar match rates given the high quality of the WVCR data file.
WVCR-Medicare Linkage
To extract Medicare data, we sent a finder file containing the SSN, gender, and date of birth for individuals listed in the WVCR data file to Buccaneer Computer Systems & Service, Inc. (BCSSI), a CMS data contractor. BCSSI used the identifiers from the finder file in a deterministic algorithm to link records with the Medicare enrollment data file. Individuals without a SSN were excluded from the linking process. BCSSI extracted administrative records for the period 2002-2007 for all West Virginia beneficiaries linked using the finder file. The linked Medicare enrollment and administrative data and a 'SSN to BeneID crosswalk' file were sent to WVCR. We used the crosswalk file to link the WVCR data file with the Medicare files.
WVCR-Medicaid Linkage
In this step, we linked Medicaid administrative data files with a WVCR data file using a deterministic record linkage method developed by Potosky, Riley, Lubitz, Mentnech, & Kessler, (1993) to link the SEER-Medicare data and employed in studies similar to this one (Koroukian, Cooper, & Rimm, 2003; Koroukian, 2008) . Based on this algorithm, records were considered as Nadpara, P. A., Madhavan, S. S.
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matched if the following variables from the two data files agreed: 1) SSN, first name, last name; 2) SSN, last name, month of birth, and gender; or 3) SSN, first name, month of birth, and gender. Instead of using the full first and last name, the first six letters were used after eliminating hyphens and apostrophes during matching. The first author reviewed questionable matches. 
WVCR-NDI Linkage
We compared a list of individuals extracted from the WVCR data file with missing vital status, date of death, and\or cause of death information as of December 31, 2007 (study cut-off date) with more current vital status and date of death information from the linked Medicare denominator data files. We sent a finder file to NCHS containing SSN, name, date of birth, and sex, excluding individuals identified as alive in the linked Medicare enrollment data files. NCHS returned an NDI data file containing records for matched individuals that we used to update missing vital status information in the WVCR-Linked dataset. Nadpara, P. A., Madhavan, S. S.
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Updating missing vital status data in the WVCR-Linked dataset using the NDI data file is an important step in the data creation process, making the dataset useful for meaningful survival analyses.
WVCR-Census File-ARF Linkage
We geocoded the census tract ID for individuals in the WVCR-Linked dataset using their residence address at the time of diagnosis. The decennial census (2000) provided data on income and educational attainment at the census tract level and these were linked by census tract ID to individual records in the WVCR-Linked dataset. The Area Resource File was linked with the WVCR-Linked dataset using an individual's county code at the time of diagnosis.
All direct patient identifiers including SSN, name, city of residence, and street address at the time of diagnosis, were removed from the WVCR-Linked dataset, resulting in a deidentified analytic dataset that was released to investigators.
Linkage Analysis
The quality of match between the WVCR data file and Medicare\Medicaid administrative data files was evaluated along with the significance of updates from the NDI. The study variables included cancer site\stage, date of diagnosis, vital status, date of death, and individual demographics. We stratified patients by year of diagnosis. We categorized cancer stage as insitu, local, regional, distant, and unstaged using SEER Summary Stage 2000. Age at diagnosis was categorized as less than 65 years, 65-69 years, 70-74 years, 75-79 years, 80-84 years, and 85 years and older. Given that the state is predominately White, race was classified as White, Black, and Other. We performed Chi-square and Fisher's Exact tests to compare demographics and cancer stage between Medicare and non-Medicare groups, and between Medicaid and nonMedicaid groups.
We summed months of enrollment in Medicare and/or Medicaid among enrolled individuals in the WVCR-Linked dataset, and reported person-months of Medicare and/or Medicaid enrollments by enrollment type and by major cancer types. We evaluated the timing of Medicare/Medicaid enrollment with respect to incident cancer diagnosis month by comparing the proportion of individuals who were enrolled in Medicare/Medicaid at least three months prior to the cancer diagnosis month (Pre-Diagnosis group) with those enrolled in Medicare/Medicaid during the three months prior to the cancer diagnosis month, during the cancer diagnosis month, or after the cancer diagnosis month (Peri/Post-Diagnosis group). Continuity of Medicare and/or Medicaid enrollment was determined by following each individual's enrollment history from their incident cancer diagnosis date through their date of death or study cut-off date (December 31, 2007) . We performed a stratified analysis by major cancer types to determine proportions related to timing/continuity of enrollment. SAS version 9.1 (Cary, NC) was used in all data file links and analyses. Nadpara, P. A., Madhavan, S. S.
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Results
The process described in this paper, from initial data request application to the creation of the de-identified analytic WVCR-Linked dataset, required about 18 months (Exhibit 2). A total of 42,333 individuals, aged 65 years or older when diagnosed with cancer, were identified from the WVCR data file with 44,887 cancer records during the period 2002-2007. Only 9 individuals had a missing SSN and could not be linked with Medicare and Medicaid administrative data files.
Using the SSN to BeneID crosswalk, we were able to match correctly a maximum of 41,574 (98.2%) individuals from the WVCR with the Medicare data files using the SSN alone. Matches with SSN and gender (97%) or SSN and date of birth (93%) resulted in lower rates. For Medicaid, we matched a maximum of 6,031 (14.3%) individuals from the WVCR data file with Medicaid records. We matched 5,790 (12.9%) individuals based on SSN, first name, and last name; 5,860 (13.1%) based on SSN, last name, month of birth, and gender; and, 5,747 (12.8%) based on SSN, first name, month of birth, and sex.
We identified 5,970 (14.1%) individuals from the WVCR data file who were dually eligible for both Medicaid and Medicare (Exhibit 2). While the match rate with Medicaid administrative data files ranged from 13.7% to 14.6% across study years, the match rate varied considerably by cancer site, with lower match rates observed in prostate cancer patients than in breast, colorectal, or lung cancer patients (Exhibit 3).
Exhibit 3 also summarizes the match rate and number of individuals matched according to the year of initial cancer diagnosis at age 65 or older. The denominators for the match rates consisted of individuals reported by the WVCR data file as diagnosed with cancer at age 65 or older in that year. During any given year, the linkage process matched 97.9% to 98.7% of all individuals found in the WVCR data file. The number of cases exceeds the total number of individuals in Exhibit 3, because individuals with multiple primary cancers are counted more than once.
A total of 3,295 (7.8%) individuals had missing vital status, date of death, and/or cause of death information in the WVCR-Linked dataset. Exhibit 3 shows the proportion of decedents by year of diagnosis in the WVCR-Linked dataset after the NDI update. Overall, 47.4% (20,066) of individuals with diagnoses of cancer at age 65 years and older died during the years 2002-2007. The proportion of patients deceased by the end of 2007 was 19.7%, 43.3%, 76.9%, and 18.7% in each of breast, colorectal, lung, and prostate cancer diagnosed patients, respectively. Exhibit 4 compares demographics and cancer stage data between cases that were and were not successfully matched with Medicare and Medicaid administrative data files. The results indicate that individuals who are elderly, women, non-White, and diagnosed with regional\distant cancer stage are disproportionately represented among those who were not matched with the Medicare files (p ≤ 0.05). These differences are similar to that reported in the Nadpara, P. A., Madhavan, S. S.
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SEER-Medicare files (Potosky et al., 1993) . The proportion of cancer cases enrolled in Medicaid also displays substantial differences by gender, race, age, and cancer stage. Elderly White women with regional\distant stage diagnosis are more likely to be enrolled in Medicaid compared to their counterparts (p ≤ 0.05).
Exhibit 5 shows the timing of Medicare/Medicaid enrollment among matched individuals by cancer type. The proportion of Medicare matched individuals in the prediagnosis group was 0.95 for all cancer sites combined and was almost the same for the four major cancer sites. However, among Medicaid matched individuals, the proportion of those in the pre-diagnosis group was less than 0.71 for all cancer sites combined. This proportion also varied for the four major cancer sites.
The proportion of Medicare-matched continuously enrolled individuals was 0.78 for all cancers, and ranged from 0.73-0.82 among the 4 major cancer sites. However the proportion of Medicaid-matched continuously enrolled individuals was only 0.58 for all cancers, and ranged from 0.43-0.64 among the 4 major cancer sites. Among dual eligible individuals, the proportion was 0.54 for all cancers, and ranged from 0.41-0.60 among the four major cancer sites.
Distribution of cancer cases in the WVCR-Linked dataset by stage at diagnosis makes it evident that for relatively common cancers such as breast, colorectal, lung, and prostate, there are sufficient numbers of cases by stage for a variety of studies (Exhibit 6). Exhibit 6 also shows the total person-months of Medicare and/or Medicaid enrollment spanning 2002-2007 for each cancer site. This information provides an estimate of available sample sizes for studies that require health care utilization information following a cancer diagnosis month. Nadpara, P. A., Madhavan, S. S.
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Discussion
Health services and outcomes research studies covering the entire continuum of cancer care can be conducted for a rural and medically underserved elderly population using the comprehensive WVCR-Linked dataset. This includes studies related to economics of cancer care (Luo, Bradley, Dahman, & Gardiner, 2010) , health care systems' delivery (Clement, Bradley, & Lin, 2009 ), cancer risk factors and prevention (Bradley, Given, & Roberts, 2002; Snyder et al., 2011) , quality of cancer treatment (Hadley et al., 2010) , and palliative/ end-of-life care (Legler, Bradley, & Carlson, 2011) . For the first time, this dataset makes it possible to conduct studies of different aspects of cancer care in this population, as the linked SEER-Medicare dataset made possible the studies of other populations. The dataset provides an avenue to study the accuracy and completeness of initial treatment information as recorded in the cancer registry. It can also be used to study disparities in the delivery of cancer care, which might help in better understanding the variations in patterns of care and outcomes in the state. Policy makers can use the WVCRLinked dataset to identify and promote interventions at the state level, which have been shown to be effective in reducing cancer disparities (Bell & Standish, 2005) .
Combining administrative databases with clinical data collected by a cancer registry overcomes several of the pitfalls of using either data source alone for health services research. Linking cancer registry data files with Medicare and Medicaid administrative data files is a powerful strategy for evaluating cancer care among the elderly, and can provide a comprehensive longitudinal data source. This study describes the use of this strategy in creating the WVCR-Linked dataset to enable future research that may improve our understanding of the patterns of costs, utilization, and medical outcomes of cancer prevention and treatment services among elderly in a rural and medically underserved state population.
The WVCR-Linked dataset is similar in structure to the SEER-Medicare dataset except for the addition of Medicaid data files. The quality and completeness of the WVCR-Linked dataset is evident from the high match rates obtained while linking the WVCR data file with Medicare and Medicaid data files. The overall WVCR-Medicare match rate of 98.2% is higher than the SEER-Medicare match rate of 93% (Potosky et al., 1993) .
Possible explanations for why 759 individuals from the WVCR data file were not matched with Medicare administrative data files include: (1) individuals might not be enrolled in Medicare, as approximately 2% of all elderly are not enrolled in Medicare (Potosky et al., 1993) ; (2) individuals might be out of state residents diagnosed with cancer in West Virginia; (3) incorrectly recorded SSN, sex, or date of birth information in the WVCR data file; and/or (4) incorrect matches between the individuals' SSN from the WVCR data file and that from the CMS administrative data files. Nadpara, P. A., Madhavan, S. S. Nadpara, P. A., Madhavan, S. S.
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The use of a cost-effective deterministic linkage approach to link Medicaid administrative data files with WVCR data file resulted in a match rate (14.3%) that is comparable to that found in prior studies (Bradley et al., 2007; Koroukian, 2008) . As NCHS data extraction charges are based on the number of records submitted and the number of years searched, identifying the subset of individuals with missing vital status information using both the WVCR data file and the Medicare denominator file, and limiting the search for their vital status between the years 2002-2007, was a cost-effective strategy.
Overall, the WVCR-Linked dataset lacked Medicare\Medicaid information for only nine individuals who were left out of the linkage process due to missing SSNs. When comparing matched versus unmatched cases, unmatched cases represented patients who were older, women, or of non-White race. Unmatched cases were more frequently diagnosed at distant\regional stages or not staged at all. Among Medicaid patients, the lower match rate among prostate cancer patients is similar to that found in the Ohio study and was expected, given that the Medicaid program serves primarily women, and older women are more likely than older men to have the income threshold necessary to qualify for Medicaid benefits (Koroukian, 2008) .
Timing of enrollment among Medicare/Medicaid matched individuals highlights the fact that while most individuals are enrolled in Medicare prior to cancer diagnosis, the proportion of individuals enrolled in Medicaid prior to their cancer diagnosis was lower. This may be attributed to Medicare enrollees becoming Medicaid eligible due to increasing cancer treatmentrelated financial hardship. Given the varying burden of cancer by cancer type, significant variation in the proportion of individuals who enrolled in Medicaid peri/post cancer diagnosis was seen among the four major cancer types. With the majority of Medicare and/or Medicaid matched individuals continuously enrolled, the WVCR-Linked dataset can be used for a complete evaluation of health service utilization following incident cancer diagnosis till death or till the study cut-off period (December 31, 2007) .
The WVCR-Linked dataset has several limitations with regard to cancer disparities research. The dataset is specific to West Virginia and the ability to generalize the findings from studies using it may be limited. However, the demographic profile of the population in West Virginia is very similar to that of neighboring states in Appalachia (ARC, 2011) . Given the lack of data sources for comprehensive cancer related health services research from this region, the WVCR-Linked dataset makes it possible for the first time to compare outcomes between these rural states and other states/regions that are represented in the SEER-Medicare dataset. The WVCR-Linked dataset is restricted to the elderly population, and this limits the ability to study cancer disparities in the younger population aged less than 65 years. This also limits studies comparing cancer outcomes between the young and the elderly. As the population in West Virginia is predominantly White, the WVCR-Linked dataset doesn't provide sufficient cases for identifying racial disparities in cancer outcomes. This is a limitation shared my many national data sources and is not specific to the WVCR-Linked dataset (Arispe, Holmes, & Moy, 2005;  Nadpara, P. A., Madhavan, S. S. E17 Bradley et al., 2007) . Medicare and Medicaid are the only insurance groups represented in the WVCR-Linked dataset. Information for services provided by other insurance carriers and through VA hospitals are not captured in the WVCR-Linked dataset and hence cannot be ascertained. However, Medicare and Medicaid are the largest and most comprehensive insurance providers to the elderly in rural areas. The WVCR-Linked dataset also lacks Medicare and Medicaid managed care claims data. Incomplete or inaccurately coded bills in claims files (Iezzoni, 1990; Potosky et al., 1993) also pose potential problems in data analysis. Finally, the files do not contain individual level socioeconomic information such as educational attainment, marital status, or family income. However aggregate measures of socioeconomic status at the census tract level are available through 2000 decennial census data in the WVCR-Linked dataset.
Linking data from the WVCR, the Medicare program, and the West Virginia state Medicaid program has been a complex technical task. We relied heavily on collaboration and investment from researchers and state administrators, especially those administering the WVCR and the Medicaid program. Such collaborative arrangements are required to create a data infrastructure necessary to address many of the health care questions regarding cancer disparities and quality of care in the elderly. The data linkage process provided important lessons on how to efficiently link cancer registry data files with Medicare and Medicaid data files.
Researchers from non-SEER states considering a similar project in their state can gain from our experience in creating the WVCR-Linked dataset. In our view, success depends upon a number of factors, including degree of completeness of SSNs in the state cancer registry data and the extent of managed care penetration in both Medicare and Medicaid within the state. Researchers interested in identifying the usefulness of a similar linked dataset, could start by identifying the quality of state cancer registry data and the level of managed care penetration in both Medicare and Medicaid populations. Successful and timely completion of such a project depends on the vision shared by participating organizations and their collaborative structure in the state.
In conclusion, successful linkage of the WVCR data file with administrative and claims files from important sources represents a significant step in research efforts to reduce cancer disparities in the rural and medically underserved elderly population. This project capitalized on existing data sources and fits well with the national research agenda (NCI, 2001) . Research using this unique resource should advance the understanding of factors related to treatment patterns, costs, and outcomes in this population. The information gained from the analysis of this dataset can be used to guide policies that ensure the rural elderly receive timely and appropriate cancer care.
